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(57) Abstract: It is possible to realize a low-noise low -distortion optical signal transmitter and an optical signal transmission system 
using the optical signal transmitter. The optical signal transmitter includes: a plurality of frequency modulation means for dividing 
an electric signal into a plurality of electric signals and frequency-modulating each of the divided electric signals for output; and 
multiplexing means for multiplexing the signals outputted from the plurality of frequency modulation means and outputting the 
multiplexed signal. The plurality of frequency modulation means have a frequency deviation amount set to be substantially identical 
to the intermediate frequency and the phases of the respective outputs are set to be substantially identical. 
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53 ffi « 

[0001] #$8Wtt\ je#«m#o3t^#^si^ffl^53tm-^2if&«6xr^^^3feft# 

flX V ^Jgtg^fl (AM : Amplitude Modulation) , X it W^Wt&^M (QAM : 
Quadrature Amplitude Modulation) Ztlfc^^^/^tyk^it ^(DMt^fe 

[0002] tfcfc, ji)S^fiJ#m^tt-cv^Mi|il^il^ ^b<{m^iitl^li£*t£:#^r 

^#J#m^ttfc^tm^^-«bTjl^^li-r5FM-}S^m^^MV^fc^; 
[0003] ^FM-^m^£fflWc3^f -S§-^f 4»t)^f ^tem^^fc, ^#fF 

[0004] gut-> fm— &m&^^m^*M$k<n%m a&u^f -^jH^*^ 
^ti^-F 0 muzTjk-rytm-^fc&y^M-z, fm— ^mmsssi, ^82*3^1^ 

OTMmfSIUjfS92^{i^fc^f ^90^, ir5/hh5/^>y^93i:, £>£U^ 
Wt^«94tlrfitV^ 0 gl2A, 2B*5j;T>*2C{;i > ^^YUm^tfSA, B 

[0005] mi^7jk&thtz.ytm ■^■mmmso^xn, m2AK^-r^m^^m^tifc^: 
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[0006] z(DFM-m&mttfcmmx*%zFM—fe&&m&M&&m3iz^m^&. 
*^aj»sapsrfflv>feFM--«i*iftiEiBssr^-o fm— «asuiiHiiS8itt, 

[0007] FM-«§aEift|HllS81©3t««»«W*P71fc*5V^-C, ^S8fcfo<03MryT3te«S 

cD3tJl$tf£Ffmldte, Jl^mW^r 5 fti-St, 
Ffmld=fo+ 8 f-sin(27r -fs«t) (1) 

fcfr5„ )tjg^^Wa571(0^^yT3t^^UTDFB-LD (Distributed Feed-B 
ack Laser Diode, ftttM&M¥^fcl>'—1?)&&Rl£tlX^Z> 0 

[0008] ytm^mm^mmm2{z.^>x^m^mi(Dmm^M*m^^xmm^^o % 

S73"C^«t§nSo ^iliK^^^IS^72<D^^^i:LTDFB-LD^ffi § 
f=fo-fl+ 6f-sin(2 7c -fs-t) (2) 

fcfc*. 3t^t6^P«B710^yT3feag^3tJSjRI»^^igSP72<7>^ 
3t«©3fc«ift»[S:>ffl»$*ttHr, IS2Bt^-f-J:5fc, t>KIJli6gcfi=fo-fl;d3, 

[0009] —mzDFB-iJDn&^nffivgm'tzzLkKj:*). t(D%mm.w^^xnM\z.w 
^xmGHz<Dmx^W)irz><Dx\ mmfcm® s itvxtz* mn*z<ofe$Mz>z.£&> 
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-t"J;5^ c f , WJS^mfi=fo-fl^3GHz^S, ^^6GHz<Djlj&£fc^ffSft-*§-f£ 

[ooio] ftm^itm90\zmmx*%zFMmm®&<vmj$*m4iZ7F-f o hu^-tfm 

&k77b. AND^- Y78t. n-/^7^^79^fi5 0 

toon] FMmm®&92ftx^ AJjztitcmfc&mmmt^-n. v^y?-m^$*76x 

[0012] FMmmm^m^^tvxi^ ^x^tcmmB^m^^FMmm 
mm.rn.mm, j£^&sfm«§^&5 0 

[0013] ftftXm: 0*ffl«rff»27OO622-^* 

^IW^Cflftl : HI^^^ITU-T J. 185rTransmission equipment for transf 
erring multi— channel television signals over optical access networks 
by FM conversionj 

*m mmm^^xmB, vol. j83-b, no. 7, 2000^7^ , P . 948-959 

, #il{§^£^*^ B-603, 1991^ 

[0014] rcDj;9^#^^^^^f -S-^^^^MWiriS^-f <W^2fc£;ft£o ±15 
com ffl Sil: £5 TFM-^^^^ffl v ^fc^^^IB^^^J Tii, FM-jS 
^^^fflV^c^f^^f»IJ ? ^f^^v'^'7 i A^*3V^Tfi, CNRCCarri 
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er-to-Noise Ratio) te42dBJ£i._L % CSO (Composite Second— Order Disto 
rtion) drCTB (Composite Triple Beat) f2-54dBJ£*Ti:ix^£*l/CV >5 0 

[0015] ua>u $tm<DFM— m&mtt%m^^ftm-%-mimm-?fcCNRmK 43dB^ 

^i^-T^^T^ ^CO^tm. CNRriS42dBJeA_b£&£ft{f -5§-^ff^<£>ft/h«;>3 
[0016] fikfeOFM— |g^tftlHll»^fflLTV^3l6»«»**ISB©DFB-LDW:fl|3tfc* 

[0017] ^j;?^ s ^^^-r^fcfe^, ffl^pj^si^'JB^, mfcmftm&mzti 

t&fflktrz, ^x\ m&m#n&mistix^zmm&M£tiK.n%m&tz. m 
mmfrm&mztix\<^w.&mmmm£fttcnmt^$r£tf 0 

[0019] ^MKiffis^^aMtii&rjs^flr-^ji^^AW:, mfctus&^ieisswn 
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C0020] ytm^mmmx^m^^n^t^x^ti^ ^tm^mm^m^ytm 

[0021] £h\^. ffit>*r*<RM4Sr»5w^j&s*e**tWr, B«^«€-0>S«i&*fcftJ:£*5- 

[0022] [Hi]Hitt, ¥M-^mm^^m^tzM^<D%\t^mmm^%m^miy^ 
[m2A]02Af*, fti^mitmRTfytim^fc&yxTMz&tfzm^^&^irm 

[02B]El2B{i, 3fe«*2^i«XrJ t 3^#^^^Afc33»t5«#^^^i - BI 

[05]ei5W\ ^EIlII&^±9^iaStbfe«*«#Sr^A^t't-SN|i©FM-ig 

[|H6]|gl6{i, %\t ^fSa^iiffli-^FM-^^^IUjJg-CfcoT, 

[H7]BI7«:, 3feft#36««IJ!:3iffl«FM--easifellII»-Cft>oT, 2-otf>#jl$tifc 

So 

[ia8]08tt, 3tflr-j|^iffiai^affli-*FM-««»iiiK-ea>o-c. sraj^Pisifi 
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•So 

[Hll]Blllt4, ftff-^ff^ 1 * 3 ^ 2ooftJl«^iS^&:^>^://W#J&^ 

[mi5]ini5^ mWi3tmfc^m&fc®&<vMj&&^i-7*v*Mx*ibz> 0 

[0023] e*t, mm*&mvx*&w<Dmi&<D]&mK^\,^xmw~$-z>o 

[oo24] ^mm(Dmi<Dmm(Dmm^ ^■nmm^^m^titc.mM.m^r^mAtit 

, ni5«N=3(D#^tviov^!i^Lfc 0 Hsmaavvc, ytm^rmmmion. 

15, *3«tt^5t^K85Sr<i^So ^Ml4^fi¥^^-^'0 ? w^^#^W— if 

HIKi5Sr&A/-efc«tv\ 
[0025] H]5^^oV>-C, |!|2A^^ < fc9^90MHz^^^l750MHz<Dj^^i|iI^Jl^ 

> ^PA^^b-CFM-fi§^miSIi^l2^A^$tL, FM-ffi^miH]SSl2T^^m 
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^ms§ i 3<d mti nm 2b^^5 jz&wzm mwn^m^tcm%m ^x&> 
5 0 zcom&m&MZtitimmm t/tmi4xmm^m^nt^m ^zjm&ti 

[0026] 3jg(DFM— &^wm&i2(Dmmk.®&mjkT$^mnmk*^<wti£. 

[0027] 3iS(OFM-^miElg§1275^cDm^^f Vsl, Vs2 

x Vs3^U rtt^Vsl=Vs2=Vs3=Vs^i-§^ N ^tlIg&130t±i^J^f ^i&ft 

Vst=Vsl+Vs2+Vs3 = 3Vs (3) 

[0028] m^lACDKM^—^^Kbirfl^ -a^|l]S§13{C3i@(DFM— fi§^^[H 
{^1209^1f@7c^^A^i-5i.^|Hli^l3(Dffi^l<^'ff-^«^Psl^ 
Psl=VsVR (4) 

kftZo ^HI8Sl3(C3flSIcDFM-^m[HlS§12^A^-r6^, £-$t[HlS&13<Dffi 

Pst=(Vst) VR=9VsVR (5) 

tt£Z> 0 fct, ft -^-m^PslMf -^-m^lPs3<D«^it{i, 

101og(Pst/Psl)=201og(3) [dB] (6) 

[0029] — 3{@OFM— fem&\^m2frb<DM£}<DM : gl&ft<DmZ>$: : £ft*:th, Pnl 
, Pn2, Pn3£U w*L£>;3SPnl = Pn2=Pn3==Pn£:-r5^ m^J&ftfcttVXnm 
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Pnt=Pnl + Pn2 + Pn3 = 3Pn (7) 

SlHlKl 3<Z> CO$i#ffi^/Pnl 
Pnl=Pn (8) 

101og(Pnt/Pnl)=101og(3) [dB] (9) 
[0030] ^cD^/i^ 3«OTM— jg**iaiS«HSEffl^Si:, lfli^FM— fi**HIlSS^t 

ffl-T5^^jt-<-cfB-^-«^Jt{i. 2oio g (3) [dBi^jfessas, m^ntj itmoiogi 

m-rzm&fc^ ^to«fifcSr*Lfcas, fm— «amiii*&fi2m j:te/B"t*Ltf 
ffli-s^f^^FM-^^iii^^^ffli-^^^it^Tm^^m^ 

Jt£l01og(N) [dB]*?tt&irC#5o 
[0031] r>-f ^t^oV^TH:, 3<@<DFM— jg*«MllKOt>i* ^#ffeaWc£o-C*5»9, 

So 

[0032] BltefclvC, ^jf»0^#X.T, ®5^i-ftft ^{taiOtr^f f^il 

[0033] ^mmmmxa, ytm ^mmm^xji-tzm ^-<Dmtv-xm2A(Dm 
[0034] *&&<Dm2<D$m<Di&mn. mKDmmmmxmmvtcytm^rmmm 
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HIS&12{i, )til^^^22, ^j^jSiC^^^figgP32, ft^«23, *3«fctfft 
J»«#24SHi*.5. 

[0035] FM-Jg^HIKi2t?tt, H2A»c*-rJ:5*;««»c^a$^ll*«fi tt%M 

£L-TVv5 0 ^Jl^S^I^§|3220^ J ryr^M^L-C«DFB-LD (Distributed Fe 
ed-Back Laser Diode, #^'J§ Il^ftl/- if ) &&m~fZ>Zb&X%Z> 0 
[0036] *JSI«»c«a«8ig«P32fc33V^ ^S#n<0#fi3^&fflv>T35£<*«\ ft 

2<dS^3taitU-CttDFB-LDSr^ffli-5ri:*S-c#5 0 ^^^23^^^^ 
2o(D3t^t-^^3fe^^23-e^v i n^-r^^$n?>o 3t^&Stb"Cf4, ^fo^ 

^yT^o^^^^»M^^§P32^^^(Z))feji^^Sraa^ 

■^rttfi, El2B^-rj;9&, *f^$iifcfi=fo-fl^£fi:GHzT\ JljSIfcfis^ 6 foj^ 
[0037] — «H:DFB-LDW:aA««£Tf«1Pli-5ritU;D, ^OftJi^as&A^iJftt^ 

>-^U(DAM^fS^Xf*QAM^ft^FM— ^^(1ISS^J;!9, tpKJSfcEgC 
fi=fo-fl^3GHz<iri-SEl2B^i-J:5^, ffi ; ^6GHz©JllSE!fife3Efl'ft#Hl 

[0038] ££>^ NfliOTM— 4g^IeISS^V>S5tJ1^^^22<^^yr^^>3t 
jl»^Jl^m^^M^320^^3fe^^jl^^^CD^(Djl&^-efe^4' 
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[0039] N»©3te«&**waJi*»«*«»*Sffi^*fflv^^#aS 
m$S£^ffl-t-5^ ljRaro^lcit^T, {f-^m^Jtte, 20log(N) [dB]HuteS*s, 

^ItW®^ ttl Olog (N) [dB] /c(t^i$tl5^i^^^ 0 
[0040] t>-f ^{CO^-Cte, Nm©3feja&^WIfPWt>i*^t*d s S'feo"C*3«9, 

[0041] £©.fc5fcNHH<0FM— ffi^KWlIKSr3fem#^ mzMMIr&b. ytis^m^ 
[0042] *HJSO^l!B-CW:, ttfi *5^«lfcA*i-5fll -S§-0«bTlH2A?Mf #S:fflV> 

[0043] ^ctc, ^m<Dm3(Dmmmm^ mmmmixmm^tc^tm^mmm^m 

^fJ$P22-2, 3t£*8&23, *5itJ«3bfift«*24SHi*.*. 
[0044] FM- «aEUMHl(Sl2-Ctt, E2A^i-«t5^JaiRI&#S§tt^lS!^ft#^||S(F 
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Ffmldl=fol + ( 5 f/2) -8111(2 71: -fs-t) (10) 

m^h(D2^(Dmnm^(o^<Dm^(Dm%m^-^mAt)tu ytm^m^m 
%22-2K^^xmmmo2<D^vT%m^m^^xm^.m.^m^t^ m$L%tm& 
& 8 i/2<Dt%. %nmw^m%22-2(DmMz.m^%m^(D%mm.mira\d2 

Ffmld2 = fo2-( 5 f/2) -sin(2 it -fs-t) (11) 

$C^ffg|522-l % 22-2<D^yTftfeLTteDFB-LD (Distributed Feed-Bac 
k Laser Diode, ^'Mmm^MW^-^) ^m-T^b^X^ 0 
[0045] ^^^^22-1, 22-2^^0m^fi^^23"e^$^ ft-^^23 
X&fetStltc2^<Dmmm^mfc^23X^vy^W>m£ft% 0 yt$iWL$sb\^ 

xi*, ^xi^^>mm^b\.xmmir^y^Y^^-Y^m-r^bt>>x^ 0 % 
tkmm4x^Tv?4^&m£tit~mnm^(Dm$imfe. mse do) ^bmrnm 

f=fol-fo2+ 6 f-sin(2 7t -fs-t) (12) 

bt£%> 0 i&u (12)^^, mM\t ^nm.ms<Dm -^l-o^o ^jimm 

^^22-10^^yT^^^jS^fCi^J1^^^22-20^yT«^^; 
JS^^^^i£^$^«> 02B^lN;5&. 4 , Pflil«fi = fo-fl^GHz-C% 

[0046] -ISfvlDFB-LDtt^A^T^^i-Sw^^J;^, ^(D3t:Jl^m^^A«»{t^# 

^x%tGUz<D<mx^m-tz><Dx\ m&%L®& s f^u-as, wtGHzcDmzn&^btf 

X%Z> 0 ffl?Llt^ |^90MHzd^^]750MHz<Djl^^S^^iC#m$nfc#^ 
>-^W(OAM^^f ^XfiQAM^if ^FM— ^miHli^^a:^ > Pal i^ifc 

f i = fo-fi^r^j 3GHzb-fz>m2BiZ7jk-r£o/^ &mm qguz<d m ^^mm ^ iz 
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mmx%% 0 

*mmmmi*^v<WLi£vx, ^(D^mmmwc^^tvxm^^^m^m 

mmzmmvtcy,hz\,^mmm^*m^tcK)^z^ttfx%z> 0 
[0048] ^(Dz.t^h^u<D%mm.wmmn^m^tz.%\t^mmm^m^t, im<o 
m^it^xm 2oi og (N) [dB]^&3^ it^s^Jt^ioiogCN) i 

[0049] t>-r ^nov^fi, Nm<Dytm^mmm^>(Dx>-r ^wmmte^xtev, 

nz>(DX\ FM~m^m\m^^xm^^m^it-<x, i&x>-r wt&*smt-t 
[0050] z<D&?teNm(DFM—fe&mm&&ftim^mmz. : Mmi-z>b, ytm^m^ 

[0051] &mi&<Dmnxi^ yt{t^&mm^At)^zit^<Dmti.xm2A(Dm-%-%:m^^ 
[0052] mz, *mw(Dm4<Dmmmmi^ mm^mmixmmvtcmt ^mm m\m 

l£mW&M$&26£l!mZ-Z> 0 
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[0053] FM— JgaSfc|Hl8&l2-ett, BI2Atc^i-J:5*ffl«»[#m*^BWftflr#SrmEE 
fv=fo+ 5 f-sin(2?t -fs-t) (13) 

km, tf»wffl«»fi=fo, m&miM® s f©jajR«caE««^»e>n«5, <au (13 

[0054] 0!|jfcfi, ^90MHzd^^750MHzWjl^^C^I^Jl^#:#fi$^c#^ir^^ 

^3GHz^-T 5 % El 2B te^-r ±5 WKffi 6GHz?) J§) «E«2CWfll-§-J!:IElfe*C#5 

o 

[0055] Nm<DFM—femm®ffix*m^&ni£Mmmm&26<D*mm&mi&v$ 
wtfe-rzk, m5co^[His&i3om^i-e«, m^mizmmn, BvhnjjtimKttz 

[0056] sLO^tf^, N^©«ffi^lSig*^V^3te^#ii^i«ISr^ffli"Sfc, HB<£> 
^^it-<-Cm-^«^itf*, 201og(N) [dB]^&5#\ ^tWm^tttelOlogCN) [ 
dB]£&5fc«>, El50^[H|gSl3(OW^^*5tt5ft -^-^Wm^ttlOlogCN) [d 

b] tm&mzfoz>^kft'M>Z) 0 
[0057] a-f^^ov^-ctt, Nm<Dn&Mffl&Mm<Dnirfyf&&tfmt!:'2x$5<9, 

•So 

[0058] r.©J;5fcNfl©FM— ^mHJ^^^tt^fSa^Mffl-rSi:, 3fe{f -^HS^V* 
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[0059] frmmmm-efe. %\t m^xt>-r%\t ^<Dmtvxm2Acom ^zm^^ 
[oo6o] *%w<D%i5(D^M<Di&M\~$, nmmmixMwistcftm^mmmKm 

*3V>T, FM-g^|H]5§12«, ^»J#ia;§g21, «i±$lJ^M§§28-l > mffiftj 
#^^28-2, 29, *5£tJ*P— ^^^7xf/^30«^LS 0 

[0061] FM-fi§^[USSl2Tii, 02A^i-J:5^MljSm#m$tLfcB*:^B^^St] 
#ifl3§21-T:\ fe+S^s^Ufc2ocDm^f -^-^^SB^tvSo MJj#g33£2ia>ib<D2 

fvl=fol+(8f/2)-sin(27c -fs-t) (14) 

, (14)^T?tt, ^l^f ^£Jl&i&:fstfMf-^LTV^o ^«J#Ifi^21^(D20(7) 
«^^5^^m^^*^f^^A^)iU, «i£$lJ^I^tg^28-2^*5V>T 

. 5 f/20i:#, 

fv2=fo2-(6f/2)-sin(2 7c -fs-t) (15) 

, (15)^:^, m&fettmmmsvm^tvx^Zo 

[0062] «JEffiHH*S«28-l, 28-2faib(Dmt)fe**c-V— 29X^»^fh^> 0 t^T* 
^dr^v_29X^^^^$n^2O(DSM{f^{iP^^^^/^30r^^b$tl, 

a 0 *mmmmoib*mmmmo2b<Dm^L\,^m&m<nmum^%mi®£& 
zv—/<x7jju?3ox-^mfc£tiK.m%m ^mmm huie (14) s^tufE (1 
5) ^-e^^^^^^c^^cDm^f w^^ttSo ip^> 
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f=fol-fo2+ 5f-sin(27c -fs-t) (16) 

tteZo fit, (16)^^, rnmm ttm$tms<Dm-%rbL,x^z> 0 ^x\ e2b^ 

[0063] #J;Lte\ ^QOMHz^^r^TSOMHzCDMl^^CiliSfCljl^^C^m^tlfc^^-Y^^ 
c^AM^f&^Xf*QAM^m-^5rFM— ^^[HlSSfvl i>9> ^ HQ j&Sfef i= f o 
-flSrfa 3GHzi-raiH 2B frd^ £5&> ffiF#$)6GHz©Jl 

[0064] isbic s Nm<DFM-m^m®mxm v ^^mray#p^^28-i ^mra^^ 

[0065] r^r^^b, Nia©«EEfW»»iB«S:ffiV^fc3tfll -^3£fI$&£H&Ei-5^ HE© 
^^lfc-<Tft^-«^Jtfi, 201og(N) [dB]tote5# % *t*m^Jt«101og(N) [ 

[0066] t>-f ^fcol^tt, N»©3fc«ift»[*ilSP©t>i**Wtt*S»'feoT33»), igftt 
[0067] ^£5#N^<£FM-^&[II&£#fi-^ffi HKLjSffl-T^ 
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[0068] *mM(otet&vte. wm^mtmizAjj-rz>m j %-<DMkvxm2A<Dim-%-&m\<^ 
[0069] *&w<Dm6<Dmm<DMmn, %m^mmm<D^\^ ytmmm^mutyt 

ifc8S25-2, %<&®.^27, #tfeifc&24 % j£«|III&fcb"r©#«14, ^1#BIhJK15 
&15&^/vXi>£\<\ 

[0070] HUOiC^T, 02A^i-«t5^9OMHzd^^75OMHzO^Stj»:t§tJ:JSIift 

&WAt>bL.xytffl$L&&mm2-iKAt)£ti. R&mmztiZo &mm&u 
(D^<Dmtnt.^mAtjtvxtftmmm.mm^22-2^Ati^ti. m&v&mzti 

<5o 

[0071] %m®.wmmn22-\xmmmmzntz%m j %\-z, %mm.wmn^mm2-i 
fab<Dmnmmytbm&Xfa*m-fcvxyt&fcm5-ix&i&£nz> 0 ^x\ % 

So 

[0072] 3t««jR*fl«B22-2*effl«[*a5fl§tLfe3te«*W:, 3tefflS»[««»fi«32-2 

mm.&m&&mm2-2<Dytm&m'&. %mm.w^m%22-2^bmti^^mm 

<5o 
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[0073] m^tS25-l, 25-2frbmjj£titcfflm 5t^^27-C^^2 
7d^ffi^$^^H-^^'rn^^|gUT, ^il^^fl^^W^f 

^m^f-^-^m^-r^o ^«24^«^n^v^)S-r574-h^^-K^3g 

o 

[0074] 2f@(D«^gC'»gi322-1^22-2(DjljgM^*^[H&^b<^5J;5^ 

u^2-KDmn^m^t<D%mw.wt<Dm:, %m^.^Mm%22-2(Dit\t^(o% 
m^mt^tmmmm^mmm2-2(Dm^mmyt(D^tm^mt(Dmimmi,<m 

^m4X^T^^>m^^bKXm^n^mm^(DiiLnb^mmv<^ 

[0075] z.<D^bfrh. 2m<Dy£mfcmmMmtftm&mmmmMWbzm^^ytm^mit 
mzmm-i-zt, lm^m^it^xm^m^iti^ 2oi og (2) [dBi^s^ 

01og(2) IdBltcrt&WZtLZ^btfftfrZo 

[0076] t>-r ^-^ov^rfi, 2m<Dftm&m^mucDx>i?^m>mte<>xte<o, 
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<5o 

[0077] BI1H*3V>-C, fti£fs^80^#x.-C, miO^-ttftis *&ttt ^lOSr^f 

[0078] 3t« #^ft «-Ctet>-f ^«H4S:#*wi:^t?#tLtf, Bfc4fefi#tf>^fii& 

[0079] *HJfi©^«8"Ctt, 3tft#aS^^A^-t-5fll-9-oWi:bTBI2A©fll#S:fflv^ 

[0080] *mw<D%7(omM(DMnte, ytm-^mmmco*^ ^^ a ^io2i 

if f^il^f-t.T*fc5 0 *3S^SrHJ(Si-a^«S:Blll^i-o Blllfc33V^ ft 
ft-S^3«l0tt % ^BBHIKll, gltt^BB*21-l, ^Str#S&S2l-2, 
mWm22-U 3fcffl«»^fllBJ22-2 % ftjg&ifc^P£lS22-3, ftTOifc^D3£|522 
-4, ^^25-1, ft-^^25-2, 3fc^jR«27, 3fcfefcifc8&24, i£{t®&iUT 
©3fe8Rl4, ftHMB®l&15, *5«ttJ«3fee^8S85Sr#^S„ ^14(C{*^^— f 

[0081] ElllKiasVvr, m2A\Z&1r£otKffi90MHzfrhffi750MHz<Dm&WfcteM& 

^A^£*t^ ^gami»ll^«J;oT25>gS§nSo #BBins&iitf>— ^TOW^W:, 
IS«i^E»21-l-C, ffiffi*SR«5b*:2o©«§lfflr#^Ba$tt«o ^»^ia^2l 
-l^^<Z)2ocD«^t^5^^-^^«M{f^^J; l 9, #;J12£$:^i3g&22-lj5> 

mmu22-2i)>h(omti%(D%m «Ffmid2«ji mt&mzfr. m &$&Mytfc 
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[oo82] &mm&ii<Di&j3<Dmt)tz. mh&mm2i-2x\ i±m^Rmut.2^<omMm 
#td^sa$tLSo nmftw&2i-2frb(D2^<Dmn.m^<Do%<D—x<Dnfmfir 
k£0s ftfflmmmm&22-3frb<Dmt}ft<Dftm&wcFfmid3fcmfe&mffi£fi 
> »«ifcaE«3tflr#^w*$n<5o mmfr®m2i-4frb<D2^<Dnnm-%-<D?ib 

[0083] 3te^«S27^3te^j&*25-l^>bffl^$^S|— <©3fcft^)te^S25-2*^ 

ytm^mmm^22-i^b<Dmmm^m^tm^(D^tmm^t^tm^m^mm2- 
2frh<Dm&mmyffi*<o%M&&t<Dm. &x$%mm.mmn>22-zt^<Dm 
^mmmytm^co^m^mt^m^mmmu22-4^h(Dm^mmmytm^(D^t 

ffifo-rzyxvyj*— Yt>mmx^ 0 ^(DW>^24(Dmt>\tm2B\^ir£o\^ 

[0084] %mm&&mm22-ibftm&m£mm22-2tftmi&&&mm22-3k 
ytmm^m^22-4t\^^m^mm^M^m^v<^xoKm^ir^ 0 

nbth&mmt^(D{iLmk, ^^25-2^h<D^mmt^yt^^24x^ 
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coo85] ^(D^tfrh, 7v^^;vm<D2m<D%mfoWLwmn*2%m\^%\t ^mmm 
zi&m-rzt, m<Dm&\z&'<xm-%-mti&\^ 2oi og (2) [dB]^&5^ mwm 

^Jt{il01og(2) [dB] £&5fc#>, ^[l]g§^|ii^^*3lt^f -^f^tt^telOl 
og(2) [dB]fc^&#£*L5r^^5 0 
[0086] t>-f ^(uOV^tfi, ^^^M^2{|l<D^j^^#:^ilM^(Dt>-r^.#'t4^^^ 

[oo87] eii^^-c, 3t^t^8otc#x.T, miiK^-rtftm ■^■mmmio^ytm ^mm 

[0088] tsbK. mm ■g-mmmxi&znr 1 ^t^#sr^-e#*u^ i^uki #og{f n n p 
[0089] ^mm^mmxa, %m^mmm^At)ttit^<DMbvxm2A<Dm j %r$:m^^ 



[0090] ^mM(om8(Dmmmm^ ^nmrn^x^m^thtcmmt^mm 

S§33, 3fe^lElS&34, )fe^[HlSS35, iift [s]Sg£UCtf>«Cl4, 3^i#*SlHl5&l 5, 
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t, ftft&8t$ai£»ft|ElBg33tt, ftJS2£iSc^pgB22, ^jl^m^^S^32, 
*5J;T>^'a'»23^#X.6 0 
[0091] 012^*31^ 02A^^«5^9OMHz^^^]75OMHz(Djl^#:i|iS^jl^ 

[0092] 0i3^i-3tjai«E»agW^»lHllS33^v^, 3t«»«c*W*P22W:«S[«[3E 
[0093] 3m&?ftffl&m&M&&m&33frb&&&tltc.?f£im-f§rfe. yt&&m&347?&& 

[0094] r^~c\ Nm(D^mmmmm^^<Dm^mm^m^mmv<fj:^^^-r 
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[0095] ror^fe, Nfi©3^»*«ll^ftlElKSrffiV^3tffi#ii^«^ffl-t-6i:» 

201og(N) KfcSfl^ ^«^f3l01og(N) ^SEHIIS^ffl 

[oo96] t>-f *i:ov^ii, Nm<Dtfcm&mmmi$(Dx>i?&mmmte^xm, 

[0097] EIl}ci*3V^-C, fti£ff$S80^#;i-C, Hl2^i-3t«#SlflWlllOSr3fcflr#^H@l 

[0098] ^mm<Dj^mxiii:^m^mmm^At}^m^(Dmtvxm2A<Dm^m\^ 
[0099] #cm, $:mw<Dm9<DnM(DMwn, &mm&tt»ftm£tiitm9mijr&&m 

3t«««c*W'&iftiEiK36ofli^s:Bii5^'t- 0 Hisjcssv^, mh%nmm 

, &<fctfft£^23<Hft;L5o 
[0100] BH4m*JV^T, 02A^-rJ:5^9OMHz^^^}75OMHzC7)j^«i|il^jl^ 
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[0101] mi5^i-mhftm&^M&$i®m6\z&\,^x, ^Mmmi^h^mtm 

tto ftm&&mmi®22-i(Dmt>^%fflt^<Dy£m&mtftmm&mmn22-2 

22-it^m^m^mu22-2t^b(Dm^m^m^it^^^23x^m^ 
tit, mi4^7jk'tyt&®.\E}&34i l zmjj£tvz> 0 ^x\ Nm^mmytm^^m 
&&\Eim6Kmirz*rnmmmzmmv<n7£i$tix\,^ 0 
[0102] Nm<Dmmftm&mmm-&$iiB}&36frib<Dytm yt^-mmm^^^ 
£*u ytfem^msx^vy^tkigLZtix, ^tmm^mu22-i^h(Dmn 
m^mmB^(D^m^mt^mm.m^mm2-2^h<Dmmmmmmt^r<D^m 

£titcm%m-%-x&% 0 ^(Dm&^mzfttcmmt^feftm^xmmmmzti 
tcytm^^&zfrx, %m ^nytmmm^isxm^^tu^Mz^xm 

x%z> 0 

[0103] Nm^mmytm^w^m^m^m^m^m^mm^^^^m 
%fe®.^m5x^Tv?4^Wi®.\,xnhti&m%m^(D^ 
fo, m-tbrnxmrnztezfiK it ^^K^^xnmm^, rn-hmmm^^ 

[0104] ^(Dzbfrb, Nm<Dmmftmmkm®&fc^*m^tz.ftm wi^tit 
it 2oio g (N) KteztK m^mjjmoiogWkteztcfr. ^msg 

^W^^^^5«^^«^»101og(N)[dB]/c^#$n^i:^^^ o 
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[0105] t>i" wov ^-ctt, 2Nfio*«Jft*^lPI*»or>i**«H4dS||*o-cS3t), M 

[0106] Bim^T, 7t^f^80^#x.T, B114^^i-3tm-^^mi0^f#^ 

[oio7] *L&M(Dj&ffivn. %m^rmtmKxti-r^>\t^(omt\,xm2A(D\t^m^ 

[0108] £fc, ^P^^^^f^^^slV^xA^, ^^^W^^v^^* 
(SS : Single Star) W^<DY^ v^fcS^O WW . '<y*SZf?Zf ;V*$ 
— (PDS : Passive Double Star) ^^:Oh7Kn^fc6^^^51M-r§^i:^t? 
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z>%\t^mmm\m$^x, 

mmmt^mkm^^^xmtt&Mm&t, 

mmmi<Dm&^M^&(Dftti%&&vxmtii-&&®i^&k. 

[2] mtz'Mmmz, mmt^^m (Nft2^±oit) ^ifibxtts^u 

mmmm(Dm^mm^mi-i, m / Mm&<D^n,*?ti<Dmti*m$im:mMvx 
m£>-$-z>Nm<7>FM—ffi : £mmti&xfo^x, 

tix^^^t^wMt^^-^iKtim<Dytm^mmm 0 
[3] suiBFM-^miHissfi. zti^tiAK mmftnmm>b<Dmmt ^mmx-n 

&&k. 
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[4] mtzFM-ffi^femm*, ^n^t\ tau^Mm^homMit &&&&&& 

^m^ntcm-cDm^mMm^m^mti'r^m-'^m^m^m^b, 

2^(Dmmt^<D^(Dm^(Dmmm^^mAtibvm^mmm^titcm-(Dm 
mmmm^m^mti-r^m~<D^mmmmm^b, 

itttMji-rzyt&mmb, 

^(Dytmmmb^m-<Dmmmmmmt^(D^m^b(Dm^^^mmwc(Dm 
^m-%-zmjj-rz>ytm%i%zb 

%mtt^b%m&bi-z?u-j±2Kmm<Dftm^mmm 0 
[5] mt&FM-&;m&\mmn, ztb^ntK ^mm&m&^'bmmwtb^xmmmz 
mm^(Dm%it^^(Dmm^m^tcm^mi^^xmtJi-^mBmmmm 
m%mttzb%w&btt*u—2±2Kmm(Dytm^mmm 0 

mvtc2^(Dnnm^Kttm-tz>mwiftm%zb, 

mmm^mvtcm-(Dm^^miB^m^^-<Dmj^mm^m^b, 
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m mWMmm-z, m%m^2m (n=2) ^gBb-ctu^u 
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[8] mwMmm-i, tMiif^2i (n=2) ^mvxmtiu 
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[9] mmfrmmm-z. (Nfe2&,±(Dmm Kmzvxmtiu 

mmmmmv^^mmmtcnmntc^m^wc^m^mm^m^^^xmti't 

m^^mm(Dmt)^Tti^^^xmm^m^mmt^<D^m^mt 
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t 

[io] mwMmm^ mmt^^m (Nn2sx±(D&m ^gau-cm^u 

^(Dmmt^(D^(Dm^(Dm%m^^mAtibvm^m^m^t^mm~(D 

m^wc^mytm^(D^^mmmb^mmmmmm^^mmmmmntcyt 

mmwc^m-^m^^m^m^^m^xmtiT^Nm^mmytm^m^m 

myt^mm^<Dmti^^y^m^xmm-(Dm&^mmm^r(D%m 
mwcbmmr.<Dm^^m^m^b(Dm^m^^m^m(Dmmm^iiiti^yt 
m$i®&b. 

b 



WO 2005/006600 



31 



PCT/JP2004/009837 



1/15 



WO 2005/006600 

cmi] 



CO 



CM 

O j 

\ l 

1 



PCT/JP2004/009837 



2/15 



WO 2005/006600 



[02A] 



A 



Una 




0 90 



[02B] 



as 

Plr 

linn 



aS 

line 




750 




PCT/JP2004/009837 



Ji&&(MHz) 



3/15 



WO 2005/006600 



PCT/JP2004/009837 



[03] 



CO 





J 



5/15 



WO 2005/006600 



PCT/JP2004/009837 



cm 5] 



X 



X 



£. r Ji 



.....EI 



CM 



CM 



CM 



I 



1.1.1 



1.. 



J 



6/15 



WO 2005/006600 

[H6] 



PCT/JP2004/009837 



CM 




CM 



I 



7/15 



WO 2005/006600 



[07] 



PCT/JP2004/009837 



CM 



CM 




CM 

KT\<M 
CM 



8/15 



WO 2005/006600 



[08] 



12 



PCT/JP2004/009837 



26 











T 


^ 


— \r 



9/15 



WO 2005/006600 



PCT/JP2004/009837 



[09] 



CM 




10/15 



WO 2005/006600 



PCT/JP2004/009837 



[010] 




cm^ 



CM" 



I 



CM 
I 

CM^O 




i-J^- 



CM "--j , 



I 

CM 



CM 



CM 
I 

7 - CM 



.P 



11/15 



WO 2005/006600 



PCT/JP2004/009837 




CM"**0 





I 




I 

Ol r- 
CM ^ 



CM 



CM 

CM" 



L....C 



I 



J 



- CM 



□ c 



i 

° CM 



J 



CM 

I 

«— I 

CM" 



□ c 



7 



13/15 



WO 2005/006600 



PCT/JP2004/009837 



[013] 




7 

32 



15/15 



WO 2005/006600 



PCT/JP2004/009837 



[H15] 





A 



m 



H^UlIB#-§- PCT/JP2004/009837 



&m<om-z>ftm<D$tm mu<$mtm. (ipo ) 

Int. CI 7 H04B 1 0/04 



B. 



m&zffotL&'m&w (a^fF^« (ipo ) 

Int. CI' H04B 10/00 - 10/28 
Int. CI 7 H04J 14/00 - 14/0 8 



■ s^-mMmm^n 1922-1996^ 

ttmtemmmffimvtWt ' 1971-200 4¥ 

B#B^#gffl3&r^<&# 1994-200 4^ 

a*mmm%x%&&<&m . 1996-2004^ 



IEEE Explore 



X 
Y 



JP 10-13353A «&T«K3!ettSS£?*fc) 
1 9 9 8. 1. 1 6, £3t^BU (77$y^l) 

A^mm fife, "^«)FM^^^^ffiV>fcFM-^m^3 ! 6g!*i^e 

^/B^issr ; «^*#jM^£wraofc^.voi. 1998, • 

y^xf-f B2, 1 998. 9. 29, 448H 

JP 2001-119097 A(e^«m«fg^#^t) 

20 0 1. 4. 2 7, £3C±Ms (77 5y-ftt) 



1-3, 9, 11 
4-6, 10 

4, 10 



5,6 



roj quiet 5 ra^.. ^ s s^ic-fi-Ri-sifcift 



TTJ H^WJSBXtt^B«^4^S^fc5cm-efcoT 

©s#©*: § \rn-r s % © 
rxj ftcBaofcsjtffcot, isifcstitfc©^-^^ 

r&j R-^f^ F7r5!) —Xffit 



05. 1 0. 2004 



nBRH£tt60Jg&B 26. 10.2004 



B*@#fF^= (I SA/J P) 
100-8915 



ttrffl A3: 



5 J 



9 0 7 3 



«©#■§• 03-3581-1 1.0 1 3535 



«SPCT/ISA/2 10 (S2-<-i') (2004¥lfl) 



